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PREFACE 

This  report  was  prepared  by  Carolyn  J.  Merry,  Geologist,  Dr.  Harlan  L. 
McKim,  Research  Physical  Scientist,  and  Nancy  H.  Humiston,  Physical  Sciences 
Technician,  Earth  Sciences  Branch,  Research  Division,  U.S.  Army  Cold  Regions 
Research  and  Engineering  Laboratory,  Hanover,  New  Hanpshire.  The  research 
has  been  funded  as  part  of  the  National  Acid  Precipitation  Assessment  Pro¬ 
gram  by  the  U.S.  Environmental  Protection  Agency,  reimbursable  order  number 
DW  21930284-01-0. 

The  authors  extend  their  appreciation  to  Perry  LaPotin  (Dartmouth  Col¬ 
lege)  for  his  assistance  in  placing  the  structure  inventory  data  into  a  com¬ 
puter  format  conqpatible  with  the  SPSS  (Statistical  Package  for  the  Social 
Sciences)  program  and  for  his  useful  technical  discussions,  and  to  the  many 
individuals  in  the  U.S.  Army  Corps  of  Engineers  Division  and  District  offic¬ 
es  (see  Table  1)  who  provided  the  structure  inventory  information  for  this 
report;  without  their  cooperation  and  assistance,  this  study  would  not  have 
been  possible.  The  authors  also  thank  Richard  K.  Haugen  (CRREL)  and  George 
Rosenfleld  (U.S.  Geological  Survey)  for  technical  review  of  this  report. 

The  contents  of  this  report  are  not  to  be  used  for  advertising  or  pro¬ 
motional  purposes.  Citation  of  brand  names  does  not  constitute  an  official 
endorsement  or  approval  of  the  use  of  such  commercial  products. 
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CATALOG  OF 

CORPS  OF  ENGINEERS  STRUCTURE  INVENTORIES  SUITABLE 
FOR  THE  ACID  PRECIPITATION-STRUCTURE  MATERIALS  STUDY 

C.J.  Merry,  H.L.  McKim  and  N.H.  Humiston 

INTRODUCTION 

To  estimate  the  cost  of  damage  to  structural  materials  (in  roofs, 
walls,  etc.)  caused  by  acid  deposition,  one  nust  determine  the  amount  and 
location  of  these  materials.  The  magnitude  of  the  existing  material  sur¬ 
faces  makes  an  actual  inventory  prohibitively  expensive.  However,  ancillary 
data  are  readily  available  that  could  be  used  to  indirectly  determine  the 
distribution  of  building  material  types.  A  study  of  St.  Louis  and  Baltimore 
has  shown  that  the  amounts  of  different  material  surfaces  (bricks,  concrete, 
etc. )  on  buildings  are  correlated  with  land  use  and  population  density  at 
the  census  tract  level  (Koontz  et  al.  1981).  More  Information  is  needed, 
however,  to  satisfactorily  explain  observed  regional  differences. 

Planning  Divisions  in  the  Corps  of  Engineers  have  conducted  structure 
inventories  in  many  urban  areas  in  connection  with  their  flood  prediction 
and  control  efforts.  The  current  practice  in  many  District  offices  is  to 
separately  inventory  Individual  structures  by  flood  frequency  zones  for 
flood  damage  calculations.  The  data  that  are  usually  collected  and  recorded 
to  characterize  each  structure  include:  the  structure's  Identification, 
damage  reach,  reference  flood  elevation,  stage-damage  function,  structure 
reference  elevation,  damage  category  (land  use),  and  structure  material 
types  and  dimensions.  These  data  are  used  in  a  Corps  of  Engineers  program 
called  SID  (Structure  Inventory  for  Damage  Analysis)  to  analyze  potential 
damage  to  Individual  structures  (Hydrologic  Engineering  Center  1982).  A 
typical  data  sheet  used  by  the  Corps  to  format  the  data  for  the  SID  program 
is  shown  in  Figure  1. 

In  some  instances  the  structure  inventories  are  conducted  using  a  spa¬ 
tial  analysis  approach.  This  approach  produces  an  areal  analysis  of  damage 
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potential  for  a  selected  grid  cell  size.  The  DAMCAL  (Damage  Reach  Stage- 
Damage  Calculations)  computer  program  Is  used  in  this  case  (Hydrologic  En¬ 
gineering  Center  1979).  The  SID  and  DAMCAL  programs  are  part  of  the  HEC-SAM 
(Hydrologic  Engineering  Center-Spatial  Analysis  Methodology)  system  —  a 
spatially  oriented  data  bank  used  with  a  number  of  data  management  and  anal¬ 
ysis  computer  programs. 

The  structure  data  bank  of  the  Corps  of  Engineers  is  an  existing  re¬ 
source  that  can  be  used  to  determine  the  relationship  of  material  type  to 
land  use  with  minimal  field  work.  It  is  maintained  in  a  spatial  format  and 
can  be  readily  integrated  with  digital  land  cover  and  census  tract  data. 

The  distribution  of  materials  over  a  large  geographic  area  may  be  esti¬ 
mated  using  land  use  and  census  tract  data.  A  coefficient  can  then  be  cal¬ 
culated  for  each  land  use  type  and  census  tract.  With  such  "materials  dis¬ 
tribution  coefficients"  in  hand,  the  amount  and  location  of  materials  can  be 
readily  calculated  for  the  entire  country  using  the  U.S.  Geological  Survey 
(USGS)  land  use  data  base  (see  Mitchell  et  al.  1977)  and  the  census  tract 
information. 

The  purpose  of  this  report  is  to  describe  Corps  of  Engineers  structure 
inventories  in  the  northeastern  United  States  that  could  be  used  in  a  study 
to  develop  building  materials  coefficients  for  the  Acid  Deposition  Structure 
Materials  Inventory  (ADI).  Recommendations  on  which  structure  inventories 
would  be  most  suitable  for  a  detailed  materials  distribution  study  were  de¬ 
veloped  as  a  result  of  this  survey. 

APPROACH 

The  Corps  Divisions  and  Districts  that  were  queried  for  this  report  are 
listed  in  Table  1.  The  boundaries  of  each  Division  and  District  are  shown 
in  Figure  2.  Much  of  the  survey  information  was  obtained  by  telephone  con¬ 
tact  with  representatives  in  each  of  the  Districts  in  the  Northeastern  Unit¬ 
ed  States  to  determine  the  availability  of  structure  inventories.  Informa¬ 
tion  from  the  New  England  Division  (NED)  was  obtained  directly  from  flood 
damage  inventory  data  sheets  at  the  Division. 

The  items  surveyed  in  each  District  are  shown  in  Table  2.  Data  on 
structure  age  are  unavailable  from  the  Corps  data  base.  The  points  that  are 
most  important  to  the  ADI  include  the  types  of  building  materials  listed  in 
the  survey,  the  dimensions  of  the  building  and  the  number  of  stories,  an  es- 
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Table  1.  Districts  that  were  queried  concerning  structure  Inventory  data 
and  contact  people  in  each. 


New  England  Division  Richard  Ring,  Diane  Halas, 

Jim  McLaughlin 

North  Atlantic  Division 

Baltimore  District  Ken  Hartzel,  Charley  Yoe 

New  York  District  Norman  Blumensteln 

(Fire  Island  Inlet  Study) 
Robert  Callegari,  Cathy  Revicki 
(Passaic  study) 

Norfolk  District  Charles  Hicks 

Philadelphia  District  Gary  Rohn,  Russell  Yaworsky 

North  Central  Division 

Buffalo  District  Joseph  Jarnot 

Chicago  District  Carl  Hessel,  Philip  Burnstein 

Detroit  District  Don  Woodley,  Joe  Waniellsta 

Rock  Island  District  Chuck  Farnhum,  Paul  Soyke 
St.  Paul  District  Bob  Northrup,  Chuck  Workman 

Ohio  River  Division 

Huntington  District  A1  Elberfeld 

Louisville  District  Fred  Bennett,  Larry  Montgomery 

Nashville  District  Douglas  Radley 

Pittsburgh  District  Henry  Edwardo 

Lower  Mississippi  River  Valley  Division 

St.  Louis  District  Dave  Rahubka 


timate  of  the  number  of  buildings  in  each  community,  maps  and  photographs 
available  as  resource  materials,  and  the  format  of  the  structure  inventory 
(computerized  or  data  sheets).  The  survey  was  limited  to  structure  inven¬ 
tories  completed  since  1970. 

The  information  obtained  from  each  District  includes  the  year  that  the 
Inventory  was  completed,  the  number  of  buildings,  the  relative  frequency 
with  which  building  dimensions  and  materials  were  recorded,  the  building 
materials  and  land  cover  categories,  the  format  of  the  data,  and  available 
ancillary  data  (Table  3). 

We  entered  the  data  listed  in  Table  3  into  the  computer  and  processed 
them  using  SPSS.  The  frequency  distribution  of  each  variable  is  shown  in 
Appendix  A.  Appendix  A  is  useful  in  that  means,  variances  and  frequencies 
are  listed  for  all  the  structure  inventories,  giving  a  relative  overview  of 
the  data  available  in  the  Corps  structure  inventories. 
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Figure  2 .  Boundaries  of  the  Corps  of  Engineers  Divisions  and  Districts 


Table  2.  Items  taken  from  the  Corps  of  Engineers  structure 
Inventory  data. 


River  basin  (and  size) 

Watershed  (and  size) 

River  or  damage  reach  (and  size) 

Number  of  buildings  inventoried 
Types  of  building  materials  categorized 
Photographs  of  buildings  available 

Visual  description  (appearance/condition)  of  buildings 
Year  of  inventory 

Size  dimensions  (or  no.  stories)  of  buildings 
Data  format  (computer  or  data  sheets) 

Available  maps  and  scale 

Available  aerial  photography  (scale  and  data  flown) 
Land  cover  categories  used  in-  inventory 
Cost  of  data,  if  required 


Table  3. 

Summary  of 

information  from  the 

structural 

materials 

inventories. 

Aval  1 ab  l  e 

Year  of 

No,  of  Bldg,  dimensions* 

Bui  Iding 

Land  cover 

Data  ancillary 

1 nventory 

Inventory 

bldg.  Horizontal  Vertlea 

1  material^ 

categories'- 

format11  data® 

New  Enc 

jland  Division 

Connecticut 

Danbury 
(Still  R,) 

1982 

82 

2 

3 

B.C.M 

c.i 

D 

- 

East  Hartford 
(Conn.  R. ) 

1977 

1222 

2 

2 

B,C,W 

C.I.P.R.T 

0 

M 

Hartford, 

Wethersf laid 
( Fo  1  1  v  Brook  ) 

1975 

181 

1 

3 

6,W 

C.P.R 

D 

Mb 

New  Ml  1  ford 
(Mepawang  R. ) 

1983 

84 

3 

< 

B,C,Sh,W 

C.P.R 

0 

- 

Stamford 
(Rl  ppowam  R. ) 

1977 

313 

4 

4 

b.c.m 

C,Br,P,R 

C 

AP,  1 

Thamesvi  1  le, 

Norw  I  ch 
(Thames  R. ) 

1979 

124 

3 

3 

B,C,M 

C.I.R 

D 

M 

Maine 

Fort  Fairfield 
(Aroostook  R.) 

1977 

398 

3 

3 

A,B,M 

B.C.I.P.R 

D 

- 

Fort  Kent 
(St.  John  R.) 

1973 

128 

2 

3 

B.C.M 

C.P.R 

D 

Mb 

Massachusetts 

Pittsfield 
(Pittsfield  R.) 

1979 

300 

0 

2 

B.C.M 

Br.C./.P.R.T 

D 

M 

Quincy 

(Black  Creek) 

Post 

1970 

380 

2 

0 

B,M 

C , 1 ,PpR 

D 

Mb 

Quincy 
(Town  Brook) 

1980 

461 

2 

3 

B.C.M 

C.I.P.R 

D 

M 

Revere 
(On  Coast) 

1983 

1500 

5 

5 

B.C.M.M 

C.R 

C 

AP.Mb.Pt 

Saugus 
(Saugus  R. ) 

1982 

91 

3 

3 

B.C.M 

C.I.R 

D 

M 

a  -  Building  dimensions:  Relative  frequency  with  which  building  dimensions  were  Indicated  In  Corps  flood 
damage  surveys.  Scale:  0  (never)  to  5  (always). 

b  -  Building  material  types:  A  «  Aluminum  siding;  B  »  Brick,  C  *  Cement;  G  *  Glass;  M  »  Metal;  Mb  »  Masonry; 

N  *  Nonmasonry;  0  •  Other;  P  «  Painted  surfaces;  S  *  Stucco;  Sh  »  Shingles;  Sn  »  Stone;  St  »  Steel;  T  « 

Mobile  home;  M  *  Mood. 

c  -  Land  cover  categories:  B  »  Barns,  stables;  Br  *  Bridges;  C  *  Commercial;  I  »  Industrial;  M  «  Municipal; 
0  *  Other;  P  »  Public;  R  «  Residential;  T  *  Transportation. 

d  -  Data  format;  C  *  Computer  lied;  D  •  Data  sheets. 

e  -  Available  ancillary  data:  AP  •  Aerial  photographs;  M  »  Maps;  Mb  »  Mips  of  area  with  building  locations 

referenced  on  thm»;  P  »  Photographs  of  representative  buildings  In  a  survey  area;  Pt  *  Photographs  of 

every  building  surveyed. 

f  -  Building  dimensions:  The  remainder  of  the  structure  Inventories  were  rated  as  5  (information  available) 
or  0  (information  not  available) 

g  -  N/A  »  Information  not  available. 
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Table  3  (cont'd) 


Inventory 

Year  of 
Inventory 

No.  of 
blda. 

Blda.  dim 
Horizontal 

►ns  Ions® 
Vertical 

Building 

material6 

Land  cover 
cateaorles 

Springfield 
(Conn.  R.) 

1979 

1365 

1 

2 

B,C,W 

C,I,P,R,T 

W.  Springfield 
(Conn.  R.) 

1979 

1370 

2 

3 

B.C.W 

C.I.P.R 

Westfield 
(Westfield  R.) 

New  Hampshire 

1974 

2454 

3 

3 

A.B.C.G, 

M,S,Sh, 

St,W 

C.I.P.R 

Winn Ipesaukee 

River 

Rhode  Island 

1979 

139 

2 

1 

A.B.C.M, 

Ma.P.S, 

Sh.St.W 

C.I.P.R, T 

Cranston 
(Pocasset  R.) 

1980 

168 

3 

0 

B,C,Ma,W 

C.I.R 

Cranston -West 

Wa  rw  1  ek -Coventry 
(Pawtuxet  R. ) 

1974 

1030 

2 

3 

B,C,Ma,W 

C.I.P.R 

Providence 
(Mohassuck  R. ) 

1977 

153 

3 

3 

A,B,C,W 

C.I.R 

Provl  dence 
(Woonasquatucket  R. 

1977 

276 

3 

2 

B.C.W 

C.I.P.R 

North  Atlantic  Division 


Baltimore  District 


North  Branch  of  the 
Susquehanna  River 

1978-81 

1,600 

5 

t 

5 

N/A9 

C  ,0,R 

New  York  District 

Fire  island  Inlet  to 

1982-83 

50,000 

5 

5 

Ha.N 

N/A 

Monteuk  Point 

Passaic  River  Basin 

1978-79 

48,000 

5 

5 

A.B.C.M, 

S.Sn.W 

N/A 

Philadelphia  District 

Main  Stem  of  Delaware 
River 

1980-81 

12,000  5 

North  Central 

5 

Division 

B.Ma.St, 

T.W 

Br.C,  I.M, 
O.P.R.T 

Chlcaqo  District 

Chicago  area,  Illinois 

1982-83 

10,700 

0 

0 

N/A 

C.I.O.P.R 

Detroit  District 

Clinton  River  Basin 

1981 

47,000 

0 

5 

A.B.O.T.W 

C,  l,M,0,R 

Shiawassee  Flats 

1982 

1,680 

0 

5 

A.B.O.T  ,W 

R.I.C 

Vassar,  Michigan 

1982 

300 

0 

5 

A.B.O.T.W 

R.I.C 

loulsvl I le  District 


Ohio  River  Division 


Frankfort,  Kentucky 
Hazard,  Kentucky 
Henderson,  Kentucky 


1979 
1982 

1980 


500 

1100 

500 


0 

0 

0 


5 

5 

5 


B,S,Sn,W  C,I,P,R 
B,S,Sn,W  C ,  I ,P,R 
B ,S ,Sn,N  C,l  ,P,R 


Table  3  (cont'd).  Summary  of  information  from  the  structural  materials 
inventories.  Available 


1 nventorv 

tear  of 

1  nventorY 

No,  of 
bldg. 

Sldg.  dimensions 
Horizontal  Vertical 

Building 

material^ 

land  cover 
ceteoorlesc 

Data 

format11 

and  1  lary 

data® 

Jef tersonv Ills,  1  nd 1  ana 

1983 

1600 

0 

5 

B,5,Sn,W 

C.I.P.R 

D 

Mb 

Ketterlng-Moralne,  Ohio 

1983 

500 

0 

5 

B  ,S  ,Sn,W 

C.I.P.R 

C 

Mb 

Nashvl 1  la  District 

Broans  Creak 

1983 

425 

0 

5 

B,Ms,M,W 

C,R 

D 

Mb.P 

Mill  Creek  drainage  basin 

1983 

103 

0 

5 

B,Ma,M,W 

C,R 

D 

Mb,P 

Pittsburgh  District 

New  Mart  1 nsvl 1 1 e# 

1983 

1,250 

5 

5 

B,S,Sn,W 

C.I.R 

C 

Mb,  AP 

West  V Irgl n la 

In  Table  3,  the  relative  frequency  with  which  building  dimensions  and 
materials  information  was  recorded  in  each  NED  structure  inventory,  was  giv¬ 
en  a  score  of  0  (never)  to  5  (always)  based  on  a  review  of  the  inventory 
files.  This  allowed  for  quick  assessment  of  available  data.  Dimensions  and 
materials  information  in  inventories  from  other  Districts  was  also  rated  in 
the  same  way,  but  the  scores  were  based  on  information  received  over  the 
telephone  from  District  representatives. 

To  evaluate  the  usefulness  of  individual  flood  damage  inventories  to 
this  building  materials  study,  we  developed  a  rating  table  using  the  infor¬ 
mation  obtained  from  each  District  (Table  4).  Specific  criteria,  which  are 
described  below,  were  used  to  rate  the  most  important  factors  in  the  inven¬ 
tories.  The  sum  of  the  ratings  of  each  of  these  factors  was  used  to  coippare 
the  individual  structure  inventories  in  terms  of  their  utility  to  the  ADI. 

The  information  on  building  materials  in  Table  3  was  combined  with 
other  knowledge  to  rate  the  usefulness  of  the  building  materials  information 
in  each  structure  inventory.  The  following  scale  was  used  to  rate  the 
building  materials  factor: 

5.  Building  materials  are  listed  consistently  throughout  the  survey. 

4.  Photographs  are  available  for  each  structure  so  that  building 
materials  could  be  determined. 

3.  Representative  photographs  are  available  or  the  building  materials 
are  listed  for  a  representative  number  of  buildings,  so  material  type  could 
be  estimated. 

2.  Building  materials  are  sometimes  reported  or  some  photographs  are 
available,  but  more  information  is  required;  field  sampling  would  be  neces¬ 
sary. 
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1.  Building  materials  are  unknown;  building  materials  would  have  to  be 
established  based  on  field  sampling  or  knowledge  of  the  area. 

Building  dimensions  scores  from  Table  3  were  evaluated  to  rate  the  use¬ 
fulness  of  the  building  dimensions  Information.  Horizontal  dimensions 
(Length  and  width)  were  given  more  emphasis  than  were  heights  of  buildings 
because  If  length  and  wLdth  are  known.  It  would  be  possible  to  estimate 
height  based  on  the  structure  type.  We  considered  knowing  the  actual  height 
of  a  building  more  useful  than  knowing  only  the  number  of  stories.  The  cri¬ 
teria  foe  building  dimensions  Information  are  shown  below: 

5.  Length,  width  and  height  of  buildings  are  given. 

4.  Length  and  width  are  recorded  consistently;  height  would  have  to  be 
estimated  from  number  of  stories. 

3.  Length  and  width  are  usually  available;  the  number  of  stories  Is 
not  given,  so  a  reasonable  estimate  of  building  height  would  have  to  be 
made. 

2.  Length  and  width  are  not  recorded  or  not  regularly  recorded; 
building  height  would  have  to  be  estimated  based  on  the  number  of  stories  of 
the  structure. 

1.  Dimensions  are  recorded  rarely  or  not  at  all;  standard  building 
size  would  have  to  be  estimated  based  on  land  cover  type. 

In  the  study  of  Individual  NED  flood  damage  Inventories,  we  found  that 
building  dimensions  and  building  materials  were  sometimes  not  recorded  for 
each  building  because  that  Information  Is  not  required  for  estimates  of  po¬ 
tential  flood  damage.  This  Is  an  important  factor  In  the  usefulness  of  an 
Inventory  to  the  ADI,  hence  the  consistency  with  which  building  materials 
and  dimensions  were  reported  in  each  inventory  was  evaluated  for  NED  Inven¬ 
tories. 

The  criteria  for  the  land  cover  mix  factor  are  based  on  a  useful  mix¬ 
ture  of  land  cover  categories  for  the  overall  study.  In  the  Inventories 
studied,  a  good  mix  consisted  of  75%  residential  and  25%  commercial  and  in¬ 
dustrial  structures.  In  most  cases,  for  the  NED  Inventories,  the  commercial 
category  Includes  industrial  buildings.  Therefore,  the  following  general 
criteria  were  established: 

5.  75%  residential  :  25%  commercial  or  industrial. 


9 


4.  81  -  90%  residential  :  10  -  19%  commercial  or  industrial. 


3.  50%  residential  :  50%  commercial  or  industrial. 

2.  Greater  than  90%  residential  :  less  than  10%  commercial  or 
industrial. 

1.  Less  than  25%  residential  :  greater  than  75%  commercial  or 
industrial. 


The  criteria  for  the  data  format  factor  are  based  principally  on  wheth¬ 
er  the  data  were  computerized  or  not  and  how  easily  the  information  could  be 
merged  into  a  data  base  management  system.  We  used  the  following  criteria: 


5.  Structure  data  are  computerized  and  the  location  information  is 
easily  adaptable  to  a  geographic  Information  system. 

4.  Data  are  adaptable  to  a  geographic  information  system  because  the 
structure  locations  are  indicated  on  maps;  the  data  are  not  computerized. 

3.  Structure  locations  are  not  indicated  on  maps;  structure  data  are 
computerized;  structures  are  spatially  located  only  by  street  addresses. 

2.  Structure  locations  are  not  Indicated  on  maps;  structure  data  are 
computerized;  structures  do  not  have  street  address  labels. 

1.  Same  as  2  except  data  are  not  computerized. 


RESULTS 

Information  on  flood  damage  surveys  that  was  obtained  from  Corps  of  En¬ 
gineers  Divisions  in  the  Northeastern  U.S.  is  described  in  Table  3.  Also, 
the  ratings  applied  to  the  four  factors  in  each  survey  are  explained  in 
Table  4.  In  the  following,  the  survey  results  are  usually  presented  by  Di¬ 
vision,  District  and  area  of  Inventory  (e.g. ,  community,  watershed  or  gener¬ 
al  area).  The  results  from  NED,  however,  are  presented  by  state  and  area  of 
individual  inventory. 

New  England  Division 

New  England  Division  conducts  flood  damage  inventories  in  Maine,  New 
Hampshire,  Vermont,  Massachusetts,  Rhode  Island  and  Connecticut.  In  a  pre¬ 
liminary  examination  of  the  structure  inventory  files,  we  found  that  approx¬ 
imately  40  inventories  have  been  completed  since  1970.  Further  study  showed 


Table  4  (cont'd).  Structure  materials  Inventory  rating  scale  (5-20).* 

Building  Land 

Material  dimensions  cover  Data 


Inventory  types 

information 

mix 

format 

Total 

New  England 

Division 

Connecticut 

Danbury 

5 

2 

1 

3 

11 

Last  Hartford 

2 

1 

5 

3 

11 

Hartford 

1 

2 

2 

4 

9 

New  Milford 

5 

3 

1 

1 

10 

Stamford 

5 

4 

5 

3 

17 

Thamesville 

3 

3 

4 

3 

13 

Maine 

Fort  Fairfield 

3 

3 

5 

3 

14 

Fort  Kent 

3 

2 

3 

4 

12 

Massachusetts 

Pittsfield 

1 

1 

4 

3 

9 

Quincy,  Black  Creek 

1 

1 

2 

3 

7 

Quincy,  Town  Brook 

5 

2 

5 

4 

16 

Revere  (Coastal  city) 

5 

4 

4 

5 

18 

Saugus 

3 

3 

5 

3 

14 

Springfield 

1 

1 

5 

3 

10 

West  Springfield 

2 

2 

3 

3 

10 

Westfield 

3 

3 

5 

3 

14 

New  Hampshire 

Winnipesaukee  River 

5 

2 

3 

3 

13 

Rhode  Island 

Cranston,  Pawtuxet  River 

3 

1 

4 

3 

11 

Cranston,  Pocasset  River 

3 

3 

2 

4 

12 

Providence,  Mohassuck  River 

2 

3 

3 

3 

11 

Providence,  Wbonasquatucket  River 

2 

2  3  1 

North  Atlantic  Division 

8 

Baltimore  District 

North  Branch  of  the 

Susquehanna  River 

4 

4 

4 

5 

17 

New  York  District 

Fire  Island  Inlet  to  Montauk 

3 

4 

2 

5 

14 

Point 

Passaic  River  Basin 

5 

4 

3 

5 

17 

Philadelphia  District 

Main  Stem  of  the  Delaware  River 

5 

4 

3 

5 

17 

*The  rating  criteria  are  explained  in  the  Approach  section  of  the  text 


Table  4  (cont'd).  Structure  materials  Inventory  rating  scale  (5-20) 


Building 

Land 

Material 

dimensions 

cover 

Data 

Inventory 

information 

mix 

format 

Total 

North  Central  Division 


Chicago  District 


Chicago  area 

2 

1 

1 

4 

8 

Detroit  District 

Clinton  River  Basin 

5 

2 

3 

3 

13 

Shiawassee  Flats 

5 

2 

3 

4 

14 

Vassar,  Michigan 

5 

2 

Ohio 

3 

River  Division 

3 

13 

Louisville  District 

Frankfort,  Kentucky 

5 

2 

3 

4 

14 

Hazard,  Kentucky 

5 

2 

3 

4 

14 

Henderson,  Kentucky 

5 

2 

3 

4 

14 

Jeffersonville,  Indiana 

5 

2 

3 

4 

14 

Kettering-Moraine,  Ohio 

5 

2 

3 

4 

14 

Nashville  District 

Browns  Creek 

5 

2 

5 

4 

16 

Mill  Creek  drainage  basin 

5 

2 

5 

4 

16 

Pittsburgh  District 

New  Martinsville,  West  Virginia 

5 

4 

5 

5 

19 

that  21  of  the  inventories  could  be  considered  for  use  in  the  ADI.  Our 
overall  ratings  of  the  NED  inventories  ranged  from  7  to  18  (comparable  to 
all  inventories  considered  in  this  report).  All  21  inventories  are  dis¬ 
cussed  below.  A  more  detailed  description  of  the  characteristics  summarized 
in  Table  3  and  an  explanation  of  the  ratings  assigned  in  Table  4  will  be 
given  only  for  the  11  inventories  with  ratings  higher  than  7  that  were  suit¬ 
able  for  the  ADI. 

Four  points  should  be  noted  about  the  NED  inventories.  First,  building 
height  is  almost  always  indicated  by  number  of  stories,  not  units  of  mea¬ 
surement.  Second,  most  inventories  reported  three  building  material  cate¬ 
gories:  wood,  brick  and  cement.  When  other  materials  were  reported,  this 
is  stated  in  the  discussion.  Third,  addresses  are  available  for  almost  all 


buildings  in  every  NED  inventory.  Since  it  is  necessary  to  spatially  locate 
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buildings  for  the  ADI  geographic  data  base,  this  would  be  useful.  In  some 
cases,  building  locations  are  already  referenced  on  maps.  This  would  be 
even  more  valuable  in  the  ADI.  Finally,  there  are  two  computerized  inven¬ 
tories  (Revere,  Massachusetts  and  Stamford,  Connecticut)  that  often  have 
spatial  references  for  each  building. 

Connecticut 

Flood  damage  Inventories  were  taken  in  Danbury,  East  Hartford,  Hart¬ 
ford,  New  Milford,  Stamford  and  Thamesvllle.  We  rated  only  three  higher 
than  10.  Stamford,  which  received  a  rating  of  17,  was  the  only  computerized 
inventory  in  Connecticut. 

In  the  Danbury  Inventory  (overall  rating  of  11)  building  dimensions  are 
recorded  consistently  and  building  materials  are  recorded  very  consistent¬ 
ly.  It  is  a  small  survey  (82  structures),  including  37  industrial  and  45 
commercial  structures.  The  small  size,  and  the  lack  of  any  residential  land 
cover,  limits  the  usefulness  of  this  inventory  to  the  ADI. 

East  Hartford,  on  the  Connecticut  River  in  central  Connecticut,  has  an 
Inventory  (overall  rating  of  11)  that  contains  1222  structures  (923  residen¬ 
tial,  223  commercial,  39  Industrial  and  28  public).  Information  on  building 
dimensions  and  materials  received  low  ratings  because  they  are  only  reported 
for  some  of  the  structures  and  there  are  no  photographs  of  buildings  that 
could  be  used  to  get  this  information  Indirectly.  Data  are  stored  on  data 
sheets  and  there  are  no  maps  of  building  locations.  The  address  of  every 
building  is  available  in  this  inventory,  so  it  would  be  possible,  although 
difficult,  to  locate  each  building  in  a  geographic  data  base. 

The  Hartford  -  Wethersfield  Inventory  received  an  overall  rating  of  9. 
Building  materials  and  horizontal  building  dimensions  are  rarely  reported, 
but  the  number  of  stories  is  usually  given.  There  are  175  residential  and  5 
commercial  buildings  listed  in  this  survey.  This  Inventory  is  stored  on 
data  sheets,  and  buildings  in  the  Inventory  are  located  on  maps,  so  it  would 
be  possible  to  create  a  geographic  data  base. 

The  Inventory  done  in  New  Milford  received  a  rating  of  10.  The  low 
rating  is  partly  attributable  to  a  land  cover  mix  ratio  of  30  residential  to 
70  commercial  buildings,  and  data  sheets  are  missing.  Only  84  structures 
were  Inventoried. 

Stamford  is  located  on  the  north  shore  of  Long  Island  Sound,  7  miles 
east  of  the  New  York  State  line,  where  the  Rippowam  River  runs  into  the  west 
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branch  of  Stamford  Harbor.  The  Stamford  inventory  (200  residential,  100 
commercial  and  5  public  buildings)  is  one  of  two  at  NED  that  is  stored  in  a 
computer.  The  data  were  recorded  manual Ly  on  flood  damage  survey  forms, 
then  were  keypunched  onto  IBM  computer  cards.  Either  the  data  sheets  or  the 
IBM  cards  could  be  used  in  the  ADI.  Advantages  of  the  computerized  system 
are  that  data  can  be  manipulated  more  efficiently  and  information  is  record¬ 
ed  more  systematically.  The  computer  program  used  to  store  the  Stamford  in¬ 
ventory  is  not  an  interactive  system,  so  it  would  be  necessary  to  consider 
computer  programming,  processing  and  storage  costs  if  this  inventory  is 
used. 

The  original  data  sheets  for  Stamford  were  not  accessible;  however, 
building  materials  and  size  are  recorded  most  of  the  time.*  Building  mate¬ 
rials  were  recorded  under  the  categories  of  wood,  brick  or  cement.  The  land 
cover  mix  ratio  is  approximately  75  residential  to  25  commercial.  Although 
this  is  a  computerized  survey,  there  is  no  spatial  referencing  of  buildings. 
Aerial  photographs  of  the  area  and  photographs  of  representative  houses  are 
available. 

A  small-scale  inventory  was  done  at  Thamesville  (overall  rating  of  13), 
covering  an  area  15  miles  upstream  of  Long  Island  Sound  at  the  head  of  the 
Thames  River.  Although  the  inventory  is  small  (104  residential,  12  commer¬ 
cial  and  8  industrial  buildings),  the  land  cover  mix  is  good.  Building  size 
and  materials  information  are  often  recorded.  However,  the  information  is 
recorded  only  on  data  sheets,  and  building  locations  are  not  referenced  on 
maps. 

Maine 

Two  Inventories  done  in  Maine  can  be  considered  for  use  in  the  ADI. 

Both  received  ratings  above  10. 

Fort  Fairfield  (overall  rating  of  14)  is  located  in  the  northeastern 
section  of  the  state  on  the  Aroostook  River.  The  information,  collected  by 
a  private  consulting  firm,  is  consistent,  detailed  and  organized.  This  sur¬ 
vey  is  unique  in  that  it  covers  a  rural  area  and  includes  information  on  56 
barns  and  stables;  this  may  be  more  representative  of  rural  New  England  than 
are  other  inventories.  There  are  also  259  residential,  76  commercial,  2  in¬ 
dustrial  and  2  public  structures.  The  residential-to-commercial  ratio  is 

*Personal  communication  with  D.  Halas,  NED,  1983. 
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65:35.  However,  building  locations  are  not  marked  on  maps.  Building  mate¬ 
rials  mentioned  include  wood,  brick  and  aluminum. 

The  overall  rating  for  Fort  Kent  is  12.  This  inventory  consists  of  128 
structures  (50  residential,  70  commercial,  8  public)  located  in  northern 
Maine,  west  of  Fort  Fairfield,  on  the  St.  John  River.  The  land  cover  ratio 
is  approximately  40  residential  to  60  commercial.  Horizontal  dimensions  are 
not  recorded  as  consistently  as  they  are  in  the  Fort  Fairfield  inventory, 
but  the  number  of  stories  is  usually  given.  Building  materials  are  usually 
listed,  and  the  information  is  stored  on  data  sheets  and  building  locations 
are  marked  on  maps. 

Massachusetts 

Eight  inventories  from  this  state  are  listed  in  Table  4.  Their  ratings 
range  from  10  to  18.  Revere,  a  computerized  Inventory,  received  the  rating 
of  18. 

The  Pittsfield  inventory  (overall  rating  of  9)  is  not  as  well  organized 
as  other  Inventories.  Data  sheets  are  missing  and  building  information  is 
less  consistent  and  detailed  than  it  is  in  other  Inventories.  The  Quincy  - 
Black  Creek  inventory  (overall  rating  of  7)  had  little  or  no  dimensions  and 
materials  information  and  a  poor  land  cover  mix  (98  residential  to  2  commer¬ 
cial).  The  Springfield  and  West  Springfield  inventories  each  received  over¬ 
all  ratings  of  10,  largely  because  of  incomplete  dimensions  and  materials 
information.  Springfield  has  a  good  land  cover  mix  ratio  (70  residential  to 
30  commercial).  Zoning  maps  are  available  for  some  areas  of  West  Spring- 
field;  building  locations  are  marked  on  these  maps. 

The  Quincy  -  Town  Brook  inventory  received  an  overall  rating  of  15.  It 
is  well  organized.  Quincy  is  an  urban-suburban  area  southeast  of  Boston  on 
Massachusetts  Bay.  Building  materials  information  and  land  cover  mix  ratio 
(75  residential  to  25  commercial)  each  were  excellent.  The  land  cover  dis¬ 
tribution  Includes  350  residential,  100  commercial,  8  industrial  and  3  pub¬ 
lic  structures.  Although  the  number  of  stories  is  usually  given,  horizontal 
dimensions  are  only  occasionally  reported.  Building  locations  are  refer¬ 
enced  on  a  map. 

Revere  (overall  rating  of  18)  is  an  urban-suburban  coastal  community 
located  northeast  of  Boston.  Information  in  this  inventory  was  originally 
recorded  manually  on  survey  forms;  the  data  were  then  keypunched  onto  com¬ 
puter  cards.  The  program  is  somewhat  interactive  (more  than  the  program 
used  in  the  Stamford,  Connecticut,  survey). 
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The  method  used  to  describe  residences  In  this  survey  Is  unique  among 
the  NED  Inventories.  Fifteen  categories  were  devised,  including,  for  exam-* 
pie,  small,  one  story,  one  family,  no  basement;  medium,  two  story,  two  fam¬ 
ily,  unfinished  basement;  etc.  Each  residence  was  put  into  a  category.  In¬ 
formation  on  building  size  could  be  derived  from  these  categories  because 
height  is  given  consistently  in  number  of  stories.  Building  materials  were 
routinely  recorded  using  four  categories:  wood  frame,  brick,  cement  and 
other.  Aerial  photographs  or  maps  derived  from  aerial  photographs  of  the 
area  are  available,  as  are  photographs  of  every  building  in  the  survey.* 
Addresses  of  buildings  are  recorded  on  the  maps.  The  land  cover  mix  (1300 
residential,  200  commercial)  ratio  is  85:15.  However,  this  coastal  commun¬ 
ity  may  not  be  representative  of  other  New  England  areas. 

There  are  91  structures  in  the  Saugus  inventory  (overall  rating  of  14). 
Although  the  land  cover  ratio  is  good  (70  residential  to  30  commercial),  it 
may  be  too  small  a  sample  for  the  ADI. 

The  Westfield  inventory  (overall  rating  of  14)  is,  on  the  whole,  one  of 
the  best  organized  and  most  complete  of  the  uncomputerized  NED  inventories. 
There  are  2454  structures  in  the  inventory  (1969  residential,  399  commer¬ 
cial,  41  industrial,  45  public),  and  the  land  cover  ratio  is  80  residential 
to  20  commercial.  The  building  dimensions  and  materials  information  are  us¬ 
ually  reported  for  each.  An  unusually  wide  variety  of  materials  was  record¬ 
ed  on  the  inventory  forms,  including  aluminum  siding,  brick,  cement,  glass, 
metal,  stucco,  shingles,  steel  and  wood.  However,  the  inventory  is  not  com¬ 
puterized,  and  buildings  are  not  located  on  maps. 


New  Hampshire 

The  only  inventory  in  this  state  that  could  be  useful  in  the  ADI  was 
done  along  the  Wlnnlpesaukee  River  (overall  rating  of  13).  It  is  a  rela¬ 
tively  small  inventory  (139  structures)  with  a  land  cover  ratio  of  50  resi¬ 
dential  to  50  commercial.  There  are  also  a  few  industrial  and  public  build¬ 
ings.  The  building  materials  and  dimensions  information  differs  in  consist¬ 
ency;  on  residential  inventory  forms,  building  materials  and  number  of  stor¬ 
ies  are  almost  always  recorded,  but  there  are  no  horizontal  measurements 
given  at  all.  On  the  forms  used  to  describe  other  land  cover  categories, 
building  materials  are  usually  reported,  but  the  number  of  stories  and  the 
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horizontal  dimensions  are  rarely  reported.  Photographs  of  many  buildings 
are  available.  A  large  number  of  materials  were  reported,  including  alumi¬ 
num  siding,  brick,  cement,  metal,  masonry,  painted  surfaces,  stucco,  shin¬ 
gle,  steel  and  wood.  The  data  are  not  computerized  and  building  locations 
are  not  referenced  on  maps. 

Rhode  Island 

Inventories  completed  in  four  areas  are  described  here;  ratings  range 
from  8  to  12. 

The  Cranston  -  Pocasset  River  inventory  (overall  rating  of  12)  consists 
of  168  structures  (156  residential,  7  commercial,  5  industrial).  Informa¬ 
tion  is  not  reported  on  every  structure.  Instead,  reports  are  made  on  small 
sample  areas  within  the  inventory  area.  Masonry  is  sometimes  listed  along 
with  the  standard  materials  categories.  The  land  cover  ratio  is  95  residen¬ 
tial  to  5  commercial,  and  building  locations  are  referenced  on  maps. 

The  inventory  taken  at  Cranston  -  Pawtuxet  River  (overall  rating  of  11) 
is  larger  than  the  Cranston  -  Pocasset  River  Inventory  (831  residential,  133 
commercial,  62  industrial  and  4  public  structures).  There  is  little  infor¬ 
mation  on  horizontal  building  measurements.  Material  types  are  usually  re¬ 
ported  and  include  masonry  and  glass  as  well  as  the  typical  wood,  brick  and 
cement  categories.  Building  locations  are  not  marked  on  maps. 

The  Providence  -  Mohassuck  River  inventory  (overall  rating  of  11)  con¬ 
sisted  of  40  residential,  92  commercial  and  21  industrial  structures. 
Building  dimensions  information  was  consistently  reported,  but  building 
materials  were  not  frequently  reported.  Building  locations  were  not  refer¬ 
enced  on  maps. 

The  Providence  -  Woonasquatucket  River  Inventory  (overall  rating  of  8) 
consists  of  91  residential,  120  commercial,  60  industrial  and  5  public 
structures.  However,  because  building  materials  and  dimensions  information 
is  reported  so  inconsistently  and  addresses  of  all  structures  are  not  avail¬ 
able,  this  inventory  should  not  be  considered  for  the  ADI. 

North  Atlantic  Division 

Baltimore  District 

In  the  Baltimore  District  there  were  several  structure  inventories  for 
communities  along  the  north  branch  of  the  Susquehanna  River  that  were  suit¬ 
able  for  our  purpose.  The  comnunities  and  dates  of  the  structure  inventor- 


ies  included:  Unadilla,  New  York  (1978-79);  Conklin  Station,  New  York 
(1981-82);  Julius  Rodgers  School  area,  New  York  (1981);  Kirkwood,  New  York 
(1981-82);  Broadacres,  New  York  (1978-79);  Coopers  Plain  (Erwins),  New  York 
(1981);  Marathon,  New  York  (1978-79);  and  Cortland,  New  York  (1978-79).  The 
characteristics  of  each  structure  inventory  are  shown  in  Table  3.  Although 
building  materials  were  not  noted  in  these  structure  inventories,  photo¬ 
graphs  were  taken  of  each  structure.  UsLng  the  photographs,  we  could  deter¬ 
mine  the  building  material  type  of  each  structure. 

The  building  material  type  was  not  surveyed  in  this  District  because 
the  building  exterior  was  found  to  be  insignificant  in  flood  damage  calcula¬ 
tions.  Approximately  10%  of  the  1600  structures  were  in  the  commercial  land 
use  category.  Maps  that  show  the  location  of  the  structures  in  the  flood- 
plain  are  available.  Each  of  the  structures  is  numbered  and  keyed  to  a 
photograph  and  a  line  of  data  in  a  computerized  structure  information  file. 

The  building  dimensions  data  (length,  width)  of  each  structure  are  in 
the  computer  file,  as  is  the  number  of  stories,  so  the  building  height  could 
be  estimated.  The  land  cover  mix  was  suitable  for  our  purposes,  with  ap¬ 
proximately  90%  residential  and  10%  commercial  structures.  Industrial,  pub¬ 
lic  use  and  other  land  cover  types  would  have  to  be  inferred  from  the  struc¬ 
ture  type  information.  The  structure  information  data  are  already  computer¬ 
ized  and  the  maps  with  the  location  of  the  structures  would  be  easily  adapt¬ 
able  to  a  geographic  data  base. 

Other  structure  surveys  were  available  for  several  communities  located 
in  Pennsylvania  and  Maryland.  However,  construction  materials  were  not  not¬ 
ed  and  photographs  were  not  taken  of  each  structure;  therefore,  these  struc¬ 
ture  inventories  were  not  included  in  our  evaluation. 

New  York  District 

There  were  two  major  studies  in  the  New  York  District:  one  for  Fire 
Island  Inlet  to  Montauk  Point  along  the  south  shore  of  Long  Island,  Suffolk 
County,  New  York,  and  one  for  the  Passaic  River  Basin,  New  Jersey.  In  the 
Fire  Island  Inlet  study,  every  structure  was  Inventoried  up  to  an  elevation 
of  16  ft  above  National  Geodetic  Vertical  Datum.  The  locations  of  the 
structures  are  keyed  to  maps.  Two  types  of  building  materials  were  listed 
for  each  structure:  masonry  (includes  brick,  stone,  stucco)  and  nonmasonry 
(includes  wood,  metal).  Approximately  1500  representative  photographs  of 
structures  are  available,  and  these  could  be  examined  to  determine  the  actu- 


al  building  materials.  The  length,  width  and  number  of  stories  of  each 
structure  are  included  in  the  computer  data  file. 

The  land  cover  mix  is  principally  single  family  residential.  There  are 
very  few  multifamily  houses  and  it  is  not  a  heavily  industrialized  area. 
There  is  no  differentiation  of  land  cover  in  the  data  file;  the  land  cover 
would  have  to  be  inferred  from  the  structure  type  Information.  The  data 
base  is  computerized  and  the  structures  are  keyed  to  maps. 

The  Passaic  River  Basin  has  approximately  48,000  structures  in  the 
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floodplain  area  of  the  950-mile  drainage  basin.  The  land  use  for  the  basin 
is  mapped  in  10-acre  grid  cells,  although  the  structure  data  file  was  not 
formatted  to  Interface  with  the  land  cover  file.  There  is  approximately  a 
60%  residential  to  40%  nonres idential  mixture  of  land  cover  types.  The 
square  footage  and  number  of  stories  were  given  in  the  structure  data  base 
so  a  reasonable  estimate  of  surface  area  could  be  determined.  There  were 
several  building  materials  categories:  aluminum  siding,  brick,  metal,  stuc¬ 
co,  cement,  cedar  shingles  or  shakes  (wood),  and  stone.  The  structure  data 
base  information  is  computerized  and  there  are  maps  available  with  the 
structures  located  on  them. 


Norfolk  District 

There  were  no  suitable  structure  inventories  in  the  Norfolk  District. 
Generalized  curves  for  one  story-two  story  frame  or  brick  structures  are 
used  in  their  flood  damage  calculations.  Information  was  not  taken  on 
building  materials. 

Philadelphia  District 

There  were  58  communities  comprising  12,000  structures  that  were  inven¬ 
toried  along  the  main  stem  of  the  Delaware  River.  Building  materials  were 
Inventoried  and  Included  brick,  steel,  masonry,  mobile  homes  and  wood. 
Photographs  were  taken  of  representative  buildings.  The  land  cover  mix  was 
principally  residential  with  small  urban  centers.  Land  use  was  mapped  and 
coded  along  with  the  structure  type.  The  land  use  types  included  bridges, 
commercial,  industrial,  municipal,  public,  residential,  transportation  and 
other.  The  building  dimensions  (length  and  width)  and  the  number  of  stories 
were  determined  for  each  structure  so  the  vertical  height  could  be  estimated 
from  the  number  of  stories.  The  data  are  stored  in  a  computerized  format. 
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there  are  maps  available,  and  the  building  locations  are  referenced  on  aeri¬ 
al  photographs. 

The  lower  part  of  the  Penny pack  Watershed  was  also  considered.  The 
land  cover  is  computerized  at  3 /4-acre  grid  cells  outside  of  the  floodplain 
and  1 /4-acre  grid  cells  within  the  floodplain.  The  land  cover  units  includ¬ 
ed  single-family  residential,  low-density  urban,  medium-density  urban,  high- 
density  urban  and  commercial-industrial.  There  was  no  structure-by-struc¬ 
ture  accounting  for  this  inventory.  In  this  area  most  homes  are  either  wood 
frame  with  aluminum  siding  or  brick  veneer,  and  apartment  buildings  are  nor¬ 
mally  made  of  masonry.  To  use  this  study.  Inferences  would  have  to  be  made 
about  typically  constructed  buildings  and  typical  materials,  with  additional 
field  work  necessary.  Therefore,  this  inventory  was  not  considered  further. 

North  Central  Division 

Buffalo  District 

There  were  no  suitable  structure  inventories  in  the  Buffalo  District. 
The  structure  inventories  are  of  existing  structures,  such  as  piers  and 
bulkheads,  on  Lake  Erie,  Lake  Ontario,  the  Finger  Lakes,  St.  Lawrence  Seaway 
and  several  rivers.  These  inventories  are  taken  to  support  Corps  permitting 
activities. 

In  1974  a  100-year  floodplain  survey  was  done  for  the  District.  The 
survey  was  a  paper  study  with  very  little  information  on  buildings;  a  ques¬ 
tionnaire  was  sent  to  the  shoreline  property  users,  with  questions  directed 
toward  erosion  problems. 

Chicago  District 

2 

Some  352  mile  of  the  Chicago  metropolitan  area  is  serviced  by  sewers, 
which  carry  both  sanitary  wastewater  and  storm  water  runoff  in  a  single 
pipe.  Chicago  and  51  adjacent  communities  experience  severe  flooding  prob¬ 
lems  because  of  this  combined  sewer  system.  The  flooding  is  unique  in  the 
sense  that  basement  flooding  caused  by  sewer  backup  is  observable  only  to 
the  people  affected,  hence,  data  are  harder  to  secure.  The  study  concen¬ 
trates  on  the  sewer  backup  problem  that  occurs  when  either  rainfall  exceeds 
sewer  capacity  or  when  runoff  raises  watercourse  stages  so  that  the  overflow 
outlets  of  the  sewer  system  become  submerged.  The  352-mile2  area  has  been 
divided  into  204  subareas  to  facilitate  the  analysis  and  computer  modeling. 
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The  study  area  encompasses  over  1.4  million  housing  units  and  had  a  1980 
population  of  over  3.7  million  people. 

There  were  10,700  responses  from  homes  surveyed  In  sample  areas  for 
this  particular  study.  The  houses  are  located  on  maps  and  the  structural 
Information  Is  computerized.  U.S.  Geological  Survey  topographic  quadrangles 
were  the  base  maps  for  the  study.  The  homes  In  the  residential  category  are 
principally  single-family  residences  with  or  without  basements.  The  basic 
source  of  the  data  are  the  1970  and  1980  censuses.  Building  type  was  deter¬ 
mined  by  the  number  of  dwelling  units  given  for  any  single  address.  It 
would  probably  take  a  field  reconnaissance  at  selected  sampling  areas  to  es¬ 
tablish  the  building  materials  present  In  the  survey. 

Other  pertinent  housing  data  were  obtained  from  the  census  informat Ion. 
There  were  37  land  cover  categories  mapped  in  a  data  base  that  Is  comput¬ 
erized  with  a  grid  cell  size  of  1 /4-sect Ion.  Aerial  photographs  are  avail¬ 
able  for  this  area.  About  30%  of  the  area  Is  residential.  There  was  no  in¬ 
formation  on  building  dimensions  so  a  standard  size  house  would  be  required 
In  estimating  the  building  dimensions. 

Detroit  District 

In  the  Clinton  River  Basin  a  detailed  structure  inventory  was  done  for 
the  Red  Run  Drain  -  Lower  Clinton  River  area  in  Michigan.  There  were  47,000 
structures  sampled  in  357  damage  reaches  in  a  167-mile2  area.  The  data  are 
computerized  with  structures  keyed  to  a  map  address,  but  they  would  have  to 
be  keyed  to  U.S.  Geological  Survey  7.5-minute  topographic  quadrangles. 
Materials  that  were  categorized  on  data  sheets,  but  not  coded  for  the  com¬ 
puter,  included  mobile  homes,  brick  veneer,  aluminum  siding  and  wood  frame. 
The  buildings  were  principally  categorized  according  to  type.  The  photo¬ 
graphs  showing  representative  buildings  would  have  to  be  used  in  determining 
building  materials. 

Building  dimensions  were  not  recorded,  so  a  standard  size  structure 
would  have  to  be  assumed  for  calculating  building  dimensions.  There  were 
seven  residential  categories  and  five  other  categories  (small  commercial, 
medium  commercial  Including  apartment  buildings,  large  commercial,  heavy  in¬ 
dustrial  and  municipal-exempt).  Land  use  is  computerized  in  10-acre  grid 
cells.  The  land  cover  mix  was  about  92%  residential,  6%  commercial  and  2% 
municipal. 
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An  inventory  in  Vassar,  Michigan,  and  another  in  Shiawassee  Flats  are 
also  suitable.  There  were  approximately  300  buildings  categorized  during 
1982  for  the  Vassar  study.  Brick  veneer,  aluminum  siding,  wood  frame,  mo¬ 
bile  homes  and  other  materials  were  noted.  The  land  cover  mix  was  princi¬ 
pally  residential.  Information  was  not  given  on  building  dimensions.  A 
standard  size  structure  would  have  to  be  estimated  based  on  whether  it  was  a 
one-story  or  two-story  building.  The  structures  information  is  listed  on 
data  sheets,  and  they  are  located  by  street  address,  but  would  have  to  be 
keyed  to  U.S.  Geological  Survey  7.5-minute  topographic  quadrangles. 

The  Shiawassee  Flats  study  area  is  primarily  agricultural,  with  only  a 
small  number  of  commercial  and  industrial  structures.  Building  dimensions 
would  have  to  be  estimated  based  on  the  typical  dimensions  for  a  one-story 
or  a  two-story  building  with  or  without  a  basement.  The  same  building  mate¬ 
rials  found  in  Vassar,  Michigan,  were  listed.  Aerial  photography  was  flown 
in  early  1983.  The  structures  were  located  on  the  maps  prepared  from  the 
photography  and  verified  from  field  surveys;  however,  the  location  of  struc¬ 
tures  would  have  to  be  determined  from  the  1-ft  contour  maps. 

Rock  Island  District 

Inventories  have  been  taken  in  the  Rock  Island  District  along  the  Mis¬ 
sissippi  and  Illinois  Rivers  and  along  the  tributaries  in  Iowa,  along  the 
Fox  River  in  Wisconsin,  and  in  various  scattered  communities  throughout  the 
District.  For  the  communities,  only  the  structures  within  the  floodplain 
are  inventoried  and  their  numbers  vary  from  200  to  1000.  The  largest  com¬ 
munity  inventory  is  for  Rockford,  Illinois,  with  2000  to  2500  buildings.  In 
the  Rock  Island  District,  building  materials  are  considered  to  have  no  ef¬ 
fect  on  the  flood  damages  for  the  residential  categories.  For  the  commer¬ 
cial  and  industrial  category,  the  material  type  was  found  to  make  a  differ¬ 
ence;  however,  the  building  materials  are  only  sometimes  noted  in  the  field 
surveys.  The  structures  are  not  located  on  photography  or  a  map,  but  photo¬ 
graphs  were  taken  of  typical  buildings  that  are  used  by  the  survey  teams  for 
categorizing  the  structures.  We  determined  that  there  were  no  suitable 
structure  surveys  from  the  Rock  Island  District  that  could  be  used  for  our 
study,  since  they  would  need  additional  field  sampling  and  work  to  locate 
structures  on  a  map  and  to  computerize  the  data  base. 
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St.  Paul  District 


In  the  St.  Paul  District  the  type  of  building  material  does  not  make 
much  difference  In  the  flood  damage  calculations.  Wood  frame  Is  the  predom¬ 
inant  material  and  the  standard  Is  to  develop  tables  relating  structure  dam¬ 
age  to  the  building  value  and  Its  elevation.  The  number  of  structures  are 
determined  for  a  given  location  and  land  cover  type.  4s  a  practice,  photo¬ 
graphs  of  buildings  are  not  taken.  Computerized  information  on  structures 
Include  data  such  as  first  floor  elevation,  ground  elevation,  basement  or  no 
basement,  and  whether  the  building  is  one-story  or  two-story.  Dimensions  of 
the  building  are  not  taken.  We  determined  that  because  material  type  was 
not  noted  and  because  there  were  no  available  representative  building  photo¬ 
graphs,  the  structure  surveys  would  not  be  suitable  for  our  purpose. 

Ohio  River  Division 

Huntington  District 

In  the  Huntington  District  there  is  no  systematic  inventory  of  building 
materials.  The  square  footage  and  the  contents  of  residential  buildings  are 
more  important  for  flood  damage  surveys.  There  are  representative  photo¬ 
graphs  of  building  types  that  are  used  for  confirming  flood  damage.  De¬ 
tailed  topographic  mapping  is  not  extensive  for  flood  damage  surveys  in  the 
District.  Normally,  U.S.  Geological  Survey  7.5-minute  topographic  quad¬ 
rangles  are  the  base  maps  used  in  most  studies. 

There  are  some  recent  aerial  photographs  of  the  Kanawha  and  Ohio  Riv¬ 
ers.  Accurate  maps  could  be  made  from  these  photographs  for  selected  flood 
damage  reaches.  A  sample  would  then  have  to  be  taken  of  materials  for  the 
residential,  commercial  and  industrial  categories.  We  determined  that  it 
would  be  difficult  to  locate  the  structures  on  a  map  and  to  computerize  the 
existing  structure  information.  Field  sampling  would  be  necessary  to  verify 
building  materials.  Therefore,  we  decided  that  there  was  not  enough  exist¬ 
ing  structure  inventory  information  for  our  study. 

Louisville  District 

The  building  materials  that  were  noted  in  the  Louisville  District  dur¬ 
ing  their  structure  surveys  included  brick,  stucco,  stone,  wood  frame,  or  a 
combination  of  these  materials.  There  were  five  surveys  done  during  the 
last  5  years  that  could  potentially  be  used  in  our  study,  although  there 
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were  several  additional  surveys  that  could  be  evaluated  also.  These  Includ¬ 
ed:  1)  Kettering  -  Moraine,  Ohio,  on  the  Miami  River  near  Dayton,  Ohio;  2) 

Hazard,  Kentucky,  on  the  north  fork  of  the  Kentucky  River;  3)  Frankfort, 
Kentucky;  4)  Jeffersonville,  Indiana,  on  the  Ohio  River;  and  5)  Henderson, 
Kentucky,  on  the  Ohio  River.  Photographs  were  not  taken  of  the  buildings 
and  dimensions  were  not  noted;  therefore,  the  surface  areas  of  the  houses 
would  have  to  be  estimated.  The  land  cover  categories  that  were  used  in¬ 
cluded  residential,  commercial,  industrial  and  public. 

Building  materials  were  noted  during  the  surveys.  The  land  cover  mix 
was  principally  residential,  and  maps  that  show  the  location  of  structures 
are  available.  The  structure  information  is  on  data  sheets  so  these  data 
would  have  to  be  computerized. 

Nashville  District 

The  Nashville  District  obtains  information  on  building  materials  to  in¬ 
clude  wood  frame,  brick  veneer,  concrete  block  and  corrugated  metal.  Foun¬ 
dation  types  are  also  noted  and  include  slate,  concrete  block,  stone,  rubble 
and  other  foundation  material.  TVo  planning  projects  in  the  Nashville  Dis¬ 
trict  have  photographs  available  for  every  building.  The  Mill  Creek  Drain¬ 
age  Basin  in  the  southern  part  of  Nashville  has  103  structures  and  the 
Browns  Creek  study  has  425  structures.  The  land  cover  mix  for  both  areas 
was  70-80%  residential  and  25%  commercial.  The  type  of  structure  (one- 
story,  two-story,  trailer,  other)  was  noted  in  the  surveys,  but  length  and 
width  were  not  given,  although  the  number  of  stories  was  noted.  Maps  were 
available  showing  the  locations  of  the  structures  and  the  structures  are 
keyed  to  data  sheets.  The  data  are  formatted  to  use  as  input  to  the  Corps 
SID  program. 

In  the  Pinevllle  area  of  eastern  Kentucky,  there  were  20-30  structures. 
This  project  area  would  be  too  small  for  our  study  so  it  was  not  considered 
in  the  summary  table. 

Pittsburgh  District 

In  the  1960's  complete  structure  inventories  were  taken  for  communities 
along  the  Ohio  River.  The  more  recent  surveys  are  being  computerized.  The 
Pittsburgh  District  has  recently  recommended  that  all  the  existing  structure 
inventories  be  computerized  for  the  Ohio  River  Main  Stem  study  area. 

The  District  does  not  have  the  kinds  of  information  required  to  direct- 
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ly  determine  the  surface  area  of  various  building  construction  materials. 

The  District  does  use  tax  assessment  property  data  files  that  are  available 
for  most  communities.  The  benefit  of  this  is  that  the  data  are  not  re¬ 
stricted  to  the  floodplain  areas.  This  type  of  information  is  used  in  the 
Pittsburgh  District  for  updating  their  structure  inventories. 

A  file  index  of  the  property  record  card  system  for  the  New  Martins¬ 
ville  area.  West  Virginia,  was  examined  to  see  if  the  pertinent  information 
could  be  extracted  for  the  building  materials  inventory  study.  The  follow¬ 
ing  information  could  be  extracted:  land  cover  types,  type  of  building 
property,  square  footage  of  building  and  the  number  of  stories. 

Building  materials  of  brick,  stucco,  stone  and  wood  could  be  extract¬ 
ed  from  the  structure  information,  and  the  square  footage  data  and  number  of 
stories  are  available,  so  an  estimate  of  the  building  dimensions  could  be 
made.  There  are  about  85%  residential  structures  and  15%  commercial  struc¬ 
tures  in  the  New  Martinsville  area.  The  structure  data  are  computerized  and 
maps  with  the  structures  located  on  them  are  available. 

Lower  Mississippi  River  Valley  Division 

St.  Louis  District 

The  St.  Louis  District  does  not  categorize  building  materials.  Photo¬ 
graphs  of  buildings  were  also  not  taken,  so  structure  materials  could  not  be 
determined.  We  found  that  there  was  not  enough  available  structures  infor¬ 
mation  in  the  St.  Louis  District  to  select  potential  study  sites. 


CONCLUSIONS 

The  following  six  structure  inventories  that  received  the  highest  rat¬ 
ings  are  all  candidates  for  further  study: 

-  New  Martinsville,  West  Virginia  (19) 

-  Revere,  Massachusetts  (18) 

-  Stamford,  Connecticut  (17) 

-  North  Branch,  Susquehanna  River,  New  York  (17) 

-  Passaic  River,  New  Jersey  (17) 

-  Main  Stem  of  the  Delaware  River  (17). 

All  of  these  are  computerized  data  bases.  In  the  Susquehanna,  Passaic  and 
New  Martinsville  inventories,  the  buildings  have  spatial  references  that 
could  be  incorporated  into  the  ADI  data  base.  The  Passaic  River,  Revere, 


Stamford,  Delaware  River  and  New  Martinsville  inventories  have  the  strong¬ 
est  building  materials  (each  rating  of  5)  and  dimensions  (each  rating  of  4) 
data.  The  land  cover  ratios  of  all  but  the  Passaic  River  (rating  of  3)  in¬ 
ventory  are  highly  rated.  It  is  possible  that  there  are  reaches  of  the  Pas¬ 
saic  River  that  have  land  cover  mixes  that  would  be  appropriate  for  the  ADI. 


RECOMMENDATIONS 

We  recommend  that  the  structure  inventories  of  Revere,  Massachusetts, 
and  Stamford,  Connecticut,  be  used  in  an  initial  attempt  to  develop  a  build¬ 
ing  material  sample  survey.  The  two  cities  are  located  in  New  England,  are 
of  similar  size,  and  are  already  computerized. 
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APPENDIX  A:  FREQUENCY  DISTRIBUTIONS  OF  STRUCTURE  INVENTORY 

DATA  IN  SPSS  FORMAT 

Table  A1  lists  variable  names.  When  a  variable  takes  a  value  of  1 
this  indicates  its  presence;  0  Indicates  its  absence. 


Variable 


Table  Al.  Variables  (from  Table  3) 
Descr iptlon 


Year  of  1 nven+ory 

70  (1970)  - 
83  (1983) 

Number  of  buildings  In  Inventory 

1  ( <  1 8 1 ) 

2(182-1030) 

3(1031-1500) 

4(1501-2454) 

50  2455) 

Bui  Idlng  horizontal  dimension,  relative  frequency 
with  which  building  dimensions  was  Indicated  In 
surveys 

0-5 

Building  vertical  dimension,  relative  frequency 
with  which  building  height  was  Indicated  In  survey 

0-5 

Brick 

0,  1 

Cement 

0,  1 

Wood 

0,  1 

Metal 

0,  1 

Glass 

0,  1 

Painted  surfaces 

0,  1 

Masonry 

0,  1 

Industr lal 

0,  1 

Commercial  (municipal) 

0,  1 

Residential 

0,  1 

Other 

0,  1 

Data  format 

0  (not  com¬ 
puterized), 

1  (compu¬ 
terized) 

p;  'f;  v ip  jii  'f  j  »,  -p;|r._|- ,.- '  '/■,  jm.  '*■.>■,  T- 


SPSS  BATCH  SYSTLP 

SPSS  FOR  PRIME  *00/5:0.  VERSION  M.  RELEASE  “.l.  AUGUST  1,  lop? 

_ ,  CURRENT  DOCUMENTATION  FOR  TUT  SPSS  BATCH  SYSTEM 

ORDER  FROM  MCGRAb-HILLI  SPSS.  2ND  ED.  (PRINCIPAL  TEXT 1  OROFR  FROM  SPSS  INC.: 

SPSS  STATISTICAL  ALGORITHMS 

keywords:  THE  SPSS  INC.  newsletter 

SPSS  UPDATE  7-9  (USE  W/SPSS.2ND  FOR  PEL.  7.  S,  9) 

SPSS  POCKET  GUIDE.  RELEASE  9 

SPSS  INTRODUCTORY  GUIDE:  3ASIC  STATISTICS  AND  OPERATIONS 
SPSS  PRIMER  (BRIEF  INTRO  TO  SPSS) 

DEFAULT  SPACE  ALLOCATION..  ALLOWS  FOR..  163  TRANSFORMATIONS 


WORKSPACE 

TRANSPACE 


114668 
16  384 


BYTES 

BYTES 


655  RECODE  VALUES  *  LAG  VARIABLES 
2624  IF/COMPUTE  OPERATIONS 


1  RUN  NAME 

2  PAGES1ZE 

3  VARIABLE  LIST 

4  INPUT  MEDIUM 

5  N  OF  CASES 

6  INPUT  FORMAT 

7  COMPUTE 

8  COMPUTE 

9  COMPUTE 

10  COMPUTE 

11  COMPUTE 

12  COMPUTE 

13  COMPUTE 

14  COMMUTE 

15  COMPUTE 

16  COMPUTE 

17  COMPUTE 

18  COMPUTE 

19  COMPUTE 

20  COMPUTE 

21  COMPUTE 

22  COMPUTE 

23  COMPUTE 

24 

25 

26  COMPUTE 

27 

28  COMPUTE 

29 
3  C 

31 

32  COMPUTE 

33  COMPUTE 

34  PRINT  FORMATS 

35  READ  INPUT  OATA 


EPA  SELECTION  CRITERIA 
NOEJECT 

YR.BN.BH.BV.BMl  TO  6M7.LC1  TO  LC4.DF 
C  T  ABLE  3D } 

35 

FREEFI ELD 

YRS=(YR-79. 3714) /3. 2996 
BNS=(BN-2.6C0C)/1.3763 
B HS= lbH-2. 1714 1/1. 7738 
BVS=(BV-2. 2857 1/1.466 6 
BM1S=(BM1-P.866C)/C.3239 
BM2S=<8N2-C*5429)/G.5354 
BM3Sr<BM3- 0.8857 1/0. 32 28 
BM4S=(PM4-0.2571 1/C.4434 
BM5S  =  (flM5-0. 02861/0.169  0 
BM6S=(BM6-C.G286)/C .1690 
BM7S-(BM7-C.3143)/C.47i: 

LC1S=(LC l-G.7429)/i. 4434 
LC2S-(LC2-C.9143)/0.2640 
LC3S=(LC3-C. 88 57 1/0.3228 
LC4S=(LC4-C. 37141/0.4902 
DFS=(DF-0. 34291/0.4816 

2BM=0.1015C*3N2S  -  3 . 097* 2* ( ( HM1S*9 MS S 1 /2 . D 1 ♦ 

1.0  2  15 3*BM4S  -  0.0861b*BM5S  -  C . C 8 8 15 *BM6S* 
0.15“99*6M7S 

2LC  =  C. 12664. LC1S  ♦  :.772?2*LC2S  »  0 . 1  5552  «LC7  S  - 
0.02934*LC4S 

2T  =  -C.01696.YRS*0.25P53»B'iS-r.f972  1  .PHS-0  .20  7P  5»BVS 

-0.10R43.BM2S40.P51“5. ( C t M1S.BM3S 1 /2. B » »Q . 14463»BM4S 

-0.a9311*:>H5S-3.:5457'BM6'*C.13516»OH7SO.C2952*LClS 

♦  a.8f.399.LC2S-:.02  067»LC3?-C.R*49  5»LC4S-0.C5194*DFS 

ACS  =  BH  *b V 

ATsPN*  ACS 

ALL!  21 


EPA  SELECTION  CRITERIA 

TRANSPACE  REQUIRED..  2133  BYTES 

21  TRANSFORMATIONS 
0  RECOOE  VALUES  *  LAG  VARIABLES 
171  IF/COMPUTE  OPERATIONS 


GIVEN  WORKSPACE 


3b  FREQUENCIES  GENERAL=YR 

37  OPTION  8 

38  STATISTICS  ALL 

ALLOWS  FOR  4096  VALUES  ANO 


TO  OF 

4096  LABELS  PLR  VARIAPLE  FOR  'FREQUENCIES* 


EPA  SELECTION  CRITERIA 

FILE  NONAME  (CREATION  DATE  =  01/16/84) 
YR 


CATEGORY  LABEL 


COOE 
7C.0C 
73.00 
74. OG 
75.00 
77. 0C 
79.00 
aO.OC 
81. 0C 
82.03 


AESOLUTE 

FREQ 

1 

1 

<5 

C 

1 

. 

7 


RELATIVE 

ADUUSTED 

CU" 

FREO 

FREQ 

FREQ 

( PC  T  1 

(PCI) 

(PC  T  1 

2.9 

2.9 

2.= 

2.9 

2  •  ^ 

f  .7 

5.7 

5.7 

11.4 

2.9 

2.9 

14.3 

14.3 

14.3 

28.  F 

29.  C 

20.  k 

46.6 

8.6 

6.6 

57.1 

8.6 

8  •  8 

C  5  •  7 

14.3 

14.3 

80. C 

a 


5 

7 


CPA  SELCCTI  ON  CRITERIA 

FILE  NONANE  (CREATION  OATE  =  21/16/64) 
YR 

CODE 

I 

70. OC  ******  (  1) 


73. OC 


74.03 


75.30  ******  ( 

I 

I 

77.00  #***•***. 
I 
I 

79.00  ******** 
1 
I 

80.00  ******** 
I 
I 

81.03  ****•••«. 


82. 3C 
83.00 


NEAN 

NODE 

KURTOSIS 

N1N1NUN 


FREQUENCY 

79.371 
79.300 
0.572 
70. COO 


VALID  CASES 


STD  ERR 
STO  DEV 
SKEWNESS 
HAXINUH  I 

HISSING  CASES 


0.558 

3.300 

-0.958 

83.300 


NEDIAN 

VARIANCE 

RANGE 


79.667 

10.887 

13.000 


EPA  SELECTION  CRITERIA 

FILE  NONANE  (CREATION  DATE  *  01/16/84) 
BN 

ABSOLUTE 

CATEGORY  LABEL  COOE  FREQ 


ABSOLUTE 

RELATIVE 

FREQ 

ADJUSTED 

FREQ 

CUN 

FREQ 

COOE 

FREQ 

(PCT) 

(PCT) 

(PCT  ) 

1.03 

9 

25.7 

25.7 

25.7 

2.00 

11 

31.4 

31.4 

57.1 

3.00 

6 

17.1 

17.1 

74.3 

4.00 

4 

11.4 

11.4 

85.7 

5.00 

5 

14.3 

14.3 

10C.0 

TOTAL 

35 

100.0 

*100.0 

.■ V->* 


•k.:. 

v/.v. 

>t  *>  "j* 

v. 


II 


v*  v*  .  R 

tv\*  \ 

»  *  »  •  i  ■, 


EPA  SELECTION  CRITERIA 

FILE  NONAME  (CREATION  DATE  =  01/16/84) 
3N 

COOE 

I 

l.oo  ************************  i  9i 


MEAN 

MODE 

KURTOSIS 

MINIMUM 


FREQUENCY 

2.571 

2.000 

-0.882 

1.0C0 


VALID  CASES 


STO  ERR 
STD  DEV 
SKEWNESS 
MAXIMUM 

MISSING  CASES 


..I . . 

12 

16  2.1 

C.233 

MEDIAN 

2.273 

1.376 

VARIANCE 

1.899 

0.558 

RANGE 

4.000 

5.300 

EPA  SELECTION  CRITERIA 

FILE  NONANE  (CREATION  DATE  =  01/16/84) 
8H 


CATEGORY  LABEL 


ABSOLUTE 

FREQ 

11 

2 

8 

8 

1 

5 


TOTAL 


RELATIVE 

AOJUSTEO 

CUM 

FREQ 

FREQ 

FREQ 

(PCT  ) 

(PCT) 

(PCT 

31.4 

31.4 

31.4 

5.7 

5.7 

37.1 

22.9 

22.5 

60.0 

22.9 

22.9 

82.9 

2.9 

2.9 

85.7 

14.3 

14.3 

100.0 

100. 0 

100.0 

EPA  SELECTION  CRITERIA 


FILE  NONANE  (CREATION  DATE  =  01/16/84) 


0H 

COOE 

I 

0.03  *****************************  C  11) 

I 

I 

1.0C  ******  (  2) 

I 

I 

2.00  *********************  C  8) 

I 

I 

3. CO  *********************  (  8) 

I 

I 

4.00  •***  (  1) 

I 

I 

5.00  **************  (  5) 

I 

I 

I . I . I. . .1.... . 1 . .1 

3  4  8  12  16  2: 

FREQUENCY 

NEAN  2.029  STO  ERR  C.294  MEDIAN  2.C63 

NOOE  C.300  STO  DEV  1.740  VARIANCE  3.029 

KURTOSIS  -0.986  SKEWNESS  C.309  RANGE  5. COO 

MINIMUM  0.000  MAXIMUM  5.000 

VALID  CASES  35  MISSING  CASES  : 


EPA  SELECTION  CRITERIA 


FILE  NONAME 

(CREATION  DATE  s 

01/16/84) 

BV 

RELATIVE 

ADJUSTED 

CUM 

CATEGORY  LABEL 

ABSOLUTE 

FREQ 

FREQ 

FREQ 

CODE 

FREQ 

( PC  T  ) 

(PCT) 

iPCT) 

0.00 

3 

8.6 

8.6 

8.6 

1.00 

2 

5.7 

5.7 

14.3 

2.0C 

4 

11.4 

11.4 

25.7 

3.00 

11 

31.4 

31.4 

57.1 

4.00 

1 

2.9 

2.9 

60.3 

5.00 

14 

40.0 

40.0 

100.  C 

TOTAL 


35 


100.0 


100.0 


EPA  SELECTION  CRITERIA 


FILE  NONAME  (CREATION  OATE  =  01/16/84) 
3V 

COOE 

I 

0.33  *********  (  3) 

I 

I 

1.03  ******  C  2> 

I 

I 


2.00  ***********  {  4) 

I 

I 

3.00  *****************************  (  11) 


I 

I  . 

4.00  ****  (  1) 

I 

I 

5.30  *****.*.**************************.*  C  14) 
I 
I 


0  4 

FREQUENCY 

a 

12 

16  2: 

MEAN 

3.343 

STD  ERR 

0.278 

MEDIAN 

3.273 

MODE 

5.300 

STD  DEV 

1.644 

VARIANCE 

2.703 

KURTOSIS 

-0.623 

SKEWNESS 

-0.589 

RANGE 

5.CC0 

MINIMUM 

O.COO 

MAXIMUM 

5.0CC 

VALID  CASES  35  MISSING  CASES  0 


EPA  SELECTION  CRITERIA 

FILE  NONAHE  (CREATION  DATE  s  01/16/BA) 


BM1 

RELATIVE 

ADJUSTEC 

CUM 

ABSOLUTE 

FREQ 

FREQ 

FREQ 

CATEGORY  LABEL 

COOE 

FREQ 

(PCT  I 

(PCT) 

(PCT) 

0.03 

2 

5.7 

5.7 

5.7 

1.03 

33 

94.3 

94.3 

1CC.G 

TOTAL 

35 

190.0 

130.3 

32 


EPA  SELECTION  CRITERIA 


FILE  NONAME  (CREATION  OATE  =  01/16/84) 
3M1 

COOE 

I 


0.00  *** 
I 

I 

1.00  »** 
I 

I 

I  .  • 

( 

2) 

•  I  .  • 

33) 

► .  I 

0 

10 

20 

30 

4  D 

5  * 

FREQUENCY 

MEAN 

0.943 

STD  ERR 

0.040 

MEDIAN 

0.970 

MODE 

1.30  0 

STD  DEV 

0.236 

VARIANCE 

0.055 

KURTOSIS 

14.752 

SKEWNESS 

-3.989 

RANGE 

1.00C 

MINIMUM 

0.003 

MAXI  MUM 

1.000 

VALID  CASES 

35 

MISSING  CASES  0 

EPA  SELECTION  CRITERIA 


FILE  NONAME 

(CREATION  DATE  r 

01/16/84) 

8M2 

RELATIVE 

ADJUSTED 

CUM 

ABSOLUTE 

FREQ 

FREQ 

FREQ 

CATEGORY  LABEL 

COOE 

FREQ 

(PCT  ) 

(PCT  ) 

(PCT  ) 

0.00 

10 

28.6 

28.6 

28.6 

1.00 

25 

71.4 

71.4 

IOC. 3 

TOTAL 

35 

100.0 

100.0 

EPA  SELECTION  CRITERIA 

FILE  NONAME  (CREATION  DATE  =  01/16/84) 
BM2 


COOE 

0.0C 

1.32 

I 

I 

I 

I 

I 

I .  < 

10) 

25) 

»  •  I 

0 

10 

20 

32  T 

4C 

5: 

FREQUENCY 

MEAN 

0.714 

STO  ERR 

0.077 

MEDIAN 

0.80C 

MODE 

1.300 

STD  DEV 

0.458 

VARIANCE 

0 .21  C 

KURTOSIS 

-1.082 

SKEWNESS  -C.992 

RANGE 

1.000 

MINIMUM 

0.000 

MAXIMUM 

1.000 

VALIO  CASES 

35 

MISSING  CASES 

0 

EPA  SELECTION  CRITERIA 


FILE  NONAME  (CREATION 

DATE  =  01/16/84) 

9M3 

RELATIVE 

ADJUSTED 

CUM 

ABSOLUTE 

FREQ 

FREQ 

FREQ 

CATEGORY  LABEL 

CODE  FREQ 

( PC T  ) 

(PCT) 

(PCT  > 

C.SO  2 

5.7 

5.7 

5.7 

1.03  33 

94.3 

94.3 

ICO. 3 

TOTAL  35 

10C.0 

ioo.: 

EPA  SELECTION  CRITERIA 

FILE  NONAME  (CREATION 

BM3 

COOE 

I 

0.00  ***  (  2) 

I 

DATE  =  Cl/16/84) 

C  33) 

I 

l.ao  ******«*****.** 

i 

i 

T.  ........  I.... 

,  T 

0  10 
FREQUENCY 

20  30 

r  ”  '  t  *  4  0  *  ‘ 

5 : 

MEAN  0.943 

STD  ERR  3.040 

MEDIAN 

3.970 

MODE  1.000 

STD  DEV  0.236 

VARIANCE 

3.055 

KURTOSIS  14.752 

SKEUNESS  -3.989 

RANGE 

1.0C0 

MINIMUM  0.00C 

MAXIMUM  1.003 

VALID  CASES  35 

MISSING  CASES  3 

EPA  SELECTION  CRITERIA 

FILE  NONAME  (CREATION 

OATE  =  01/16/84) 

3M4 

RELATIVE 

ADJUSTED 

CUM 

ABSOLUTE 

FREQ 

FREQ 

FREQ 

CATEGORY  LABEL 

COOE  FREQ 

(PCT  ) 

(PCT) 

(PCT) 

0.00  23 

65.7 

65.7 

65.7 

1.00  12 

34.3 

34.3 

1CC.C 

TOTAL 


35 


100. C 


1C0.C 


r 


EPA  SELECTION  CRITERIA 

FILE  NONAME  (CREATION  DATE  =  01/16/84) 
9M4 


CODE 

I 

I 

3.00 

****** 

it****  ( 

23) 

1.C0 

I 

************* 

I 

( 

12) 

I 

I . . 

)••••( 

..I . . 

»•!•••••« 

0  10 
FREQUENCY 

20 

30 

4  0  5  3 

MEAN 

0.343 

STD 

ERR 

G.  081 

MEDIAN 

0.26 

MODE 

G.3Q0 

STD 

OEV 

3.482 

VARIANCE 

9.23 

KURTOSIS 

-1.617 

SKEWNESS 

9.692 

RANGE 

1.30 

MINIMUM 

3.000 

MAXIMUM 

1.  OOG 

VALID  CASES  35 

MISSING  CASES 

0 

EPA  SELECTION  CRITERIA 


FILE  NONAME 

(CREATION  DATE  = 

01/16/84 ) 

BM5 

RELATIVE 

ADJUSTED 

CUM 

ABSOLUTE 

FREQ 

FREQ 

FREQ 

CATEGORY  LABEL 

COOE 

FREQ 

(PCT) 

(PCT) 

(PCT) 

9/.1 

0.00 

34 

97.1 

97.1 

1.00 

1 

2.9 

2.9 

ICC.C 

TOTAL 

35 

100.0 

100.9 

EPA  SELECTION  CRITERIA 

FILE  NONAME  (CREATION  DATE  =  Cl/16/84) 

3M5 

CODE 

I 

0.00  •*••••**••••••**••*••*•**•••*••••*•  (  34) 

I 

I 


1.00 

** 

I 

(  1) 

I 

I. , 

T 

►  *  I 

0 

ic 

20 

30 

40 

53 

FREQUENCY 

MEAN 

3.329 

STD  ERR 

0.029 

MEDIAN 

3.C15 

MODE 

0.000 

STD  DEV 

3.169 

VARIANCE 

0.C29 

KURTOSIS 

35.000 

SKEWNESS 

5.916 

RANGE 

1.000 

MINIMUM 

0.300 

MAXIMUM 

1.30C 

VALID  CASES 


35 


MISSING  CASES 


0 


EPA  SELECTION  CRITERIA 


file  noname 

(CREATION  DATE  = 

01/16/84  ) 

BM6 

RELATIVE 

ADJUSTED 

CUM 

ABSOLUTE 

FREQ 

FREQ 

FREQ 

CATEGORY  LABEL 

CODE 

FREQ 

(PCT  ) 

(PCT  ) 

(PCT  ) 

0.00 

34 

97.1 

97.1 

97.1 

1.00 

1 

2.9 

2.9 

ICO.O 

TOTAL 

35 

103.0 

100.0 

EPA  SELECTION  CRITERIA 

FILE  NONANE  (CREATION  DATE  =  01/16/84) 


BM6 

COOE 

I 


0*0  0 

*****#****+*•*«*•»•••*#**•****•.•**  ( 
I 

34  ) 

1.03 

I 

»* 

1 

(  1) 

I 

I., 

►  •I  •••••• 
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